A new type of antenna, which we have called Ferromagnetic Antenna, has been considered for Generation and Detection of Gravitational Radiation. A simple experiment, in which gravitational radiation at 10 GHz can be emitted and received in laboratory, is presented.
INTRODUCTION
The gravitational mass, Inertial mass i m is the mass factor in Newton's 2nd Law of Motion ( )
. Several experiments [1] [2] [3] [4] [5] [6] , have been carried out since Newton to try to establish a correlation between gravitational mass and inertial mass.
Some years ago J. The general equation of correlation between g m and i m will be deduced here. Then we will show that the gravitational mass can be changed by means of Extreme-Low Frequency (ELF) electromagnetic radiation. Two experiments, using appropriated ELF radiation, has been carried out to test experimentally this equation. The experimental results are in agreement with the theoretical predictions. On the other hand, the detection of negative gravitational mass in both experiments suggest the possibility of dipole gravitational radiation. This fact is highly relevant because a gravitational wave transmitter can be built to generate detectable levels of gravitational radiation in the laboratory.
We have concluded from the experiments that detectable gravitational radiation fluxes can be emitted from ferromagnetic materials dipoles subjected to appropriated ELF electromagnetic radiation.
Here, we will present an experiment which involves the generation and detection of highfrequency gravitational waves based on this new technology. Q is the electric charge and ϕ is an electromagnetic potential. The inertial Hamiltonian shift , H δ , can be written in the following form: ( ) This is the general expression of correlation between gravitational and inertial mass. We can look on this change in momentum ( ) p δ as due to the electromagnetic energy absorbed or emitted by the particle ( by means of radiation and/or by means of Lorentz's force upon the charge of the particle).
In the case of radiation ( photons with frequency π ω 2 = f ), if n is the number of incident (or radiated) photons on the particle of mass i m , we can write
is the real part of the propagation vector k
U is the electromagnetic energy absorbed or emitted by the particle and v is the phase velocity of the electromagnetic waves, given by: ). For an atom inside a body , the incident(or emitted) radiation on this atom will be propagating inside the body , and consequently , σ = σ body , ε = ε body , µ =µ body .
From the Eq. 
EXPERIMENTAL TESTS
In order to check Eq.[20] experimentally, it was built an apparatus ( System H ) presented in Fig.1 . Basically, a 9.9mHz Transmitter coupled to a special antenna.
The antenna in Fig.1 ). We will check the effects of the ELF radiation upon the gravitational mass of the ferromagnetic material (iron sphere) surrounding the antenna.
The radiation resistance of the antenna for a frequency f π ω 2 = , can be written as follows where S is the effective area. It can be easily shown that S is the outer area of the iron sphere ( Fig.1), 
Consequently, the impedance of the antenna, ant Z , becomes purely resistive, i.e.,
(
) Fig.1 we conclude that the iron sphere will absorb practically all radiation emitted from the dipole. Indeed, the sphere has been designed with this purpose, and in such a manner that all their atoms should be reached by the radiation. In this way, the radiation outside of the sphere is practically negligible.
When the ELF radiation strikes the iron atoms their gravitational masses, we have built a system (called system-G) to test the Eq.
[20]. In the system-G, a spiral antenna (half-wave dipole) was encapsulated by iron powder and the iron powder by a annealed iron toroid. We have checked the effects of the ELF electromagnetic radiation upon the gravitational mass of ferromagnetic toroid surrounding the ELF antenna, the results have been similar. However, the system-G works with very high electric currents(up to 300A) while the system-H, just up to 10A.
From the technical point of view, there are several applications to this discovery. Now we can build gravitational binaries, and to extract energy from any site of a gravitational field. The gravity control will be also very important to systems of Transport, and for Telecommunication too, as we will see soon after.
4.GRAVITATIONAL RADIATION
When the gravitational field of an object changes, the changes ripple outwards through space and take a finite time to reach other objects. These ripples are called gravitational radiation or gravitational waves .
The existence of gravitational waves follows from the General Theory of Relativity. In Einstein's theory of gravity the gravitational waves propagate at the speed of light.
Just as electromagnetic waves (EM), gravitational waves (GW) too carry energy and momentum from their sources. Unlike EM waves, however, there is no dipole radiation in Einstein's theory of gravity. The dominant channel of emission is quadrupolar. But the detection of negative gravitational mass suggest the possibility of dipole gravitational radiation.
This fact is highly relevant because now we can build a gravitational wave transmitter to generate detectable levels of gravitational radiation in the laboratory.
Let us consider an electric current I C through a conductor Fig.2 ). The oscillation of the gravitational masses of the "heavy" electrons through this ferromagnetic antenna will generate a gravitational radiation flux very greater than the flux which is generated by the electrons at the "normal " state ( e g m m ≅ ).The energy flux carried by the emitted gravitational waves can be estimated by analogy to the oscillating electric dipole.
As we know, the intensity of the emitted electromagnetic radiation from an oscillating electric dipole ( i.e., the energy across the area unit by time unit in the direction of propagation) is given by Similarly to the electric dipole, the intensity of the emitted radiation from a gravitational dipole is maximum at the equatorial plane ( As concerns detection of the gravitational radiation from dipole, there are many options. A similar gravitational dipole can also absorb energy from an incident gravitational wave. If a gravitational wave is incident on the gravitational dipole(receiver) in Fig.2(b) the masses of the "heavy" electrons will be driven into oscillation. The amplitude of the oscillations will be the same of the emitter, i.e., 1.5cm, and there will be an induced electric current I ' through the ferromagnetic antenna of the receiver (see Fig.2(b) ).
The weakness with which gravitational waves interact with matter is well-known. There is no significant scattering or absorption. It means that gravitational waves carry uncorrupted information even if they come from the most distant parts of the Universe. Consequently , a gravitational waves transceiver, based on the experiment presented in Fig.2 , would allow us to communicate through the Earth, which, like all matter of the Universe, is transparent to gravitational waves. Furthermore, the receiver would allow us to directly observe for the first time the Cosmic Microwave Background in Gravitational Radiation, which would picture the Universe, just at the beginning of the Big Bang.
